(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 488 455 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
12.02.1997 Bulletin 1997/07 

(21) Application number: 91203053.3 

(22) Date of filing: 22.11.1991 



(51) Intel 6; G09G 3/20, G09G 3/36, 
G11C 11/408 



(54) Addressable matrix device 

Adressierbares Matrixgerat 
Dispositif a matrice adressable 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 30.11.1990 GB 9026040 

(43) Date of publication of application: 
03.06.1992 Bulletin 1992/23 

(73) Proprietors: 

• PHILIPS ELECTRONICS UK LIMITED 
Croydon CR9 3QR (GB) 

Designated Contracting States: 
GB 

• Philips Electronics N.V. 
5621 BA Eindhoven (NL) 

Designated Contracting States: 
DE FR 



CD 
to 

*t 

00 
00 



CL 
LU 



(72) Inventor: Knapp, Alan George 
Redhill, Surrey RH1 5HA (GB) 

(74) Representative: Williamson, Paul Lewis et ai 
Philips Electronics UK Limited 
Patents and Trade Marks Department 
Cross Oak Lane 
Redhill, Surrey RH1 5HA (GB) 



(56) References cited: 
FR-A- 2 496 949 



US-A-4 952 031 



IEEE TRANSACTIONS ON ELECTRON DEVICES 
vol. ED-29, no. 8, August 1982, New York US, pp. 
1334-1336; CD. LUSTIG : 'A new method for 
addressing flat-panel displays' 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



1 

Description 

This invention relates to an addressable matrix de- 
vice comprising a panel having a row and column matrix 
array of addressable elements and driving means for 
addressing the elements via sets of row and column ad- 
dress conductors of the panel, the driving means com- 
prising a row address conductor drive circuit and a col- 
umn address conductor drive circuit at least one of 
which comprises sequence generating means having a 
plurality of output stages associated with respective ad- 
dress conductors in a group of successive address con- 
ductors. 

The invention is concerned especially, but not ex- 
clusively, with matrix display devices for example com- 
prising liquid crystal picture elements. 

The invention is concerned also with addressable 
matrix devices generally, for example sensing devices 
comprising an array of addressable touch sensing or 
light sensing elements, or memory devices comprising 
a matrix array of addressable memory locations and 
having a memory element at each, or selected, loca- 
tions. 

Conventionally, matrix liquid crystal display devices 
comprise a row and column array of picture elements 
which are addressed via sets of row and column ad- 
dress conductors connected respectively to row and col- 
umn driver circuits supplying scanning and data signals. 
In a typical active matrix addressed display device the 
row driver circuit comprises a sequence generating 
means in the form of a shift register circuit operable to 
apply a selection signal to each conductor in sequence. 
The column driver circuit sequentially samples a video 
line to store data in storage elements, e.g. capacitors, 
associated with the column address conductors, and in- 
cludes sequence generating means comprising a shift 
register circuit which operates respective column 
switches sequentially to transfer the video data to the 
storage elements connected to the column conductors. 

It will be appreciated that for TV displays and the 
like large numbers of row and column address conduc- 
tors are needed to address the required number of pic- 
ture elements, typically several hundreds of thousands 
for a medium resolution TV display. This in turn neces- 
sitates large numbers of connections between the ad- 
dress conductors and driver circuits if external driver cir- 
cuits, for example in the form of separate chip packages, 
are used. This large number of connections causes to 
problems, not only in construction but in reliability as 
well. 

Similar problems are experienced with other types 
of addressable matrix devices, for example sensing de- 
vices comprising a row and column array of sensing el- 
ements, such as touch sensitive or light sensitive ele- 
ments, addressable via row and column address con- 
ductors, for example as described in GB-A-2232251 
and US-A-4345248, or memory devices comprising a 
row and column array of memory locations addressable 
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via column and row address conductors, for example as 
described in EP-A-1 17045 or EP-A-367152. Such de- 
vices can be driven in a similar manner with the ele- 
ments being addressed by a row driver circuit which se- 
s lects each row of elements in turn and a column driver 
circuit which is operable to drive and/or sense the con- 
dition of each element in the row. 

In US-A-4952031 there is described a matrix liquid 
crystal display device which is intended to be connected 
10 with other similar display devices to form a large area 
display and in order to simplify interconnections be- 
tween adjacent display devices an electro-optic switch- 
ing arrangement is used to drive the sets of row and col- 
umn address conductors. Each address conductor of 
is one set provided on a substrate is connected to a signal 
bus carried on the same substrate via a respective op- 
tically-activated switch. An array of light emitting devic- 
es, one for each optically-activated switch, is provided 
on a separate substrate disposed adjacent the substrate 
carrying the set of conductors and by operating each 
light emitting device in turn, each of the address con- 
ductors can be connected in sequence with the signal 
bus by activation of its associated switch. As a separate 
light emitting device is required for each optically-acti- 
vated switch, the number of light emitting devices re- 
quired is considerable, corresponding to the number of 
address conductors in the set. The number of light emit- 
ting devices entailed imposes limitations on the physical 
lay-out of the address conductors and optically-activat- 
ed switches. Furthermore, in order to energise the light 
emitting devices individually an equivalent number of 
external connections to a drive circuit, for example, a 
shift register circuit, are required so that similar prob- 
lems to those described above result, as well as prob- 
lems with ensuring that the light emitting devices are op- 
tically well coupled with the light activated switches on 
an individual basis without cross-talk. 

A matrix display device similarly using an electro- 
optic arrangement for driving a set of address conduc- 
tors is disclosed in FR-A-2496949. Each address con- 
ductor of the set is again connected to an associated 
optically - activated switch but rather than each switch 
being controlled by a respective light emitting device, 
the switches are illuminated by an optical addressing 
means positioned away from the switches and compris- 
ing a light source producing a light beam and deflection 
means for scanning the light beam over the switches so 
as to activate each switch individually in turn. 

It is an object of the present invention to provide an 
addressable matrix device in which the aforementioned 
problems are, at least to some extent, alleviated. 

It is another object of the present invention to pro- 
vide an addressable matrix device which requires only 
a comparatively small number of external connections. 

It is another object of the present invention to pro- 
vide an addressable matrix device of which the row and/ 
or column driver circuits are of comparatively simple 
form. 
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According to one aspect of the present invention, 
there is provided an addressable matrix device compris- 
ing a panel having a row and column matrix array of el- 
ements, and driving means for addressing the elements 
via sets of row and column address conductors of the 
panel, the driving means comprising a row address con- 
ductor drive circuit and a column address conductor 
drive circuit at least one of which comprises sequence 
generating means having a plurality of output stages as- 
sociated with respective address conductors in a group 
of successive address conductors, and comprising an 
electro-optical switching arrangement having light sen- 
sitive means comprising a plurality of light sensitive 
switching elements integrated on the panel and a light 
emitting means comprising a plurality of light emitting 
elements arranged to cooperate with the light sensitive 
switching elements, the light sensitive switching ele- 
ments being operable upon illumination to produce an 
output from each output stage and the light emitting el- 
ements being selectively operable to illuminate particu- 
lar light sensitive switching elements in predetermined 
order so as to produce a sequence of outputs from the 
output stages, which is characterised in that each output 
stage comprises a set of two or more light sensitive 
switching elements each of which elements is arranged 
to be illuminated by a different light emitting element, in 
that the number of light emitting elements is at least two 
greater than the number of light sensitive switching el- 
ements in the set, and in that each light emitting element 
illuminates light sensitive switching elements associat- 
ed with more than one output stage. The provision of a 
plurality of light sensitive elements for each output 
stage, and the utilisation of each light emitting element 
for more than one stage offers significant advantages in 
that, firstly, the number of light emitting elements re- 
quired for a given number of stages can be considerably 
reduced, and secondly, the physical layout of compo- 
nents is not constrained by the need to supply separate 
light emitting elements for each stage. Importantly, this 
optical addressing arrangement avoids the need to pro- 
vide a considerable number of external connections cor- 
responding to the number of address conductors. 

In a preferred embodiment of the device the light 
emitting elements are linear and parallel and the light 
sensitive elements associated with each of the plurality 
of output stages, which preferably are connected in se- 
ries, are arranged spatially to cooperate with respective, 
different, light emitting elements, the light sensitive ele- 
ments of each output stage cooperating with a respec- 
tive and different combination of the light emitting ele- 
ments. The light sensitive elements are arranged for ex- 
ample in a series of columns, corresponding to the linear 
emitters, with the light sensitive elements of each set 
occupying different combinations of columns. To pro- 
duce an output from any one of the output stages, the 
relevant set light sensitive elements associated with that 
stage are illuminated by energising a corresponding 
number of light emitting elements simultaneously. By 



appropriate selection of the combination of light emitting 
elements energised at any one time a particular set of 
light sensitive elements can be illuminated to produce 
an output from that stage and by successively selecting 
s different combinations a sequence of outputs from the 
plurality of output stages is obtained. In this way a large 
number of output stages can be controlled using com- 
paratively few light emitting and light sensitive elements. 
By way of example, 126 output stages can be individu- 
10 ally addressed to provide respective outputs using just 
four light sensitive elements for each set in combination 
with only nine linear emitting elements. 

The invention therefore offers considerable bene- 
fits, notably in the case of the device comprising a dis- 
play device, and especially an active matrix liquid crystal 
display device, but also when applied to other address- 
able matrix devices such as those described previously 
The light sensitive elements preferably comprise 
thin film devices, e.g. photo-diodes, or photo-sensitive 
TFTs, capable of exhibiting a significant increase in cur- 
rent in response to illumination. Such devices can be 
readily integrated on the panel using technology con- 
ventionally employed in making, for example, active ma- 
trix display devices. In the case of a matrix display de- 
vice, the elements and their interconnections can be 
fabricated directly on a part of the display panel simul- 
taneously with other components of the panel, e.g. ac- 
tive devices, such as diodes or TFTs in the case of active 
matrix addressed display devices, and address conduc- 
tors. The light emitting elements, for example, light emit- 
ting diode or electroluminescent elements, can be pro- 
vided as a separate component, in the form of a pack- 
age, which is mounted on, or otherwise, in close prox- 
imity the light sensitive elements on to the panel for good 
optical coupling. To this end, the multi-element light 
emitting means may be constructed in a manner similar 
to that of the seven segment LED display but with the 
light emitting elements, arranged parallel with one an- 
other. 

The term "light" used herein includes non-visible 
parts of the spectrum, for example, infra-red. 

A switching circuit controlling energisation of the 
light emitting elements may be positioned remotely from 
the package and connected thereto by leads or alterna- 
tively may be incorporated in the package itself thus re- 
ducing the number of connections necessary to the 
package. In either case the connections required to the 
package are relatively few and easily manageable. 

The sequence generating means may have one or 
more further groups of output stages each associated 
with a respective address electrode in one or more fur- 
ther groups of successive address electrodes. In this 
case each group may be associated with an electro-op- 
tic switching arrangement as described with each elec- 
tro-optic switching arrangement, and thus each group 
of output stages, being operable in turn to provide a se- 
quence of outputs from the plurality of groups of output 
stages. This allows large numbers of address elec- 
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trodes to be accommodated in convenient and simpli- 
fied manner. This approach allows similar component 
parts to be used for each group. Thus within each re- 
spective group the layout of light sensitive elements and 
light emitting elements may be identical. Moreover each 
group can use identical light emitting means, the devic- 
es merely being operated in turn. 

The sequence generating means may comprise 
part of the row drive circuit and/or part of the column 
drive circuit which in the case of a display device for ex- 
ample provide respectively row scan signals to the row 
address conductors sequentially and data (video) sig- 
nals to the column address conductors. 

In both cases, the light sensitive elements of an in- 
dividual output stage may be connected so as to switch 
an output of the output stage from a first voltage level 
to a second voltage level upon being illuminated. To this 
end, the light sensitive elements may be connected in 
series with a resistance between a potential difference 
with the node between the light sensitive elements and 
the resistance being connected to an output conductor, 
with the resistance serving to return the output to the 
initial voltage level following illumination. In the case of 
the sequence generating means being used as part of 
the row drive circuit, the output stages may be connect- 
ed either directly to respective row address electrodes 
or to a buffer stage connected between each output 
stage of the sequence generating means and its asso- 
ciated row address conductor so as to enable fast 
switching times regardless of the capacitance encoun- 
tered with the row address conductor. When used as 
part of the column drive circuit, particularly in a display 
device, the output stages of the sequence generating 
means may be connected to respective stages of a sam- 
ple and hold circuit which are connected to the column 
address electrodes. 

According to another aspect of the present inven- 
tion there is provided a liquid crystal display device com- 
prising a matrix of picture elements arranged in rows 
and columns and comprising a row address conductor 
drive circuit and a column address conductor drive cir- 
cuit at least one of which comprises a plurality of output 
stages associated with respective address conductors 
via electro-optical switching means which comprise light 
sensitive switching elements and light emitting elements 
arranged to cooperate with associated light sensitive 
switching elements to enable output stages individually, 
characterised in that each light emitting element is ar- 
ranged to cooperate with light sensitive switching ele- 
ments in several output stages, each output stage com- 
prising at least two light sensitive switching elements as- 
sociated with different light emitting elements, the total 
number of light emitting elements being at least two 
greater than the number of light sensitive switching el- 
ements in an output stage, and in that enabling of an 
output stage is dependent on the disposition of the light 
sensitive switching elements in an output stage relative 
to the light emitting elements. 
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An addressable matrix device in accordance with 
the present invention, and particularly an active matrix 
liquid crystal display device, will now be described, by 
way of example, with reference to the accompanying 
s drawings, in which: - 

Figure 1 is a schematic block diagram of a matrix 
display device according to the invention, compris- 
ing a matrix of picture elements addressed by row 
10 and column drive circuits, each of which comprises 
sequence generating means; 
Figure 2 is a schematic perspective view of the dis- 
play device illustrating the lay-out of component 
parts; 

Figure 3 is a circuit diagram of a part of the se- 
quence generating means circuit, 
Figure 4 is a schematic representation of another 
part of a sequence generating means; 
Figure 5 illustrates schematically in plan a part of 
the circuit arrangement of the sequence generating 
means of the row drive circuit; 
Figures 6a and 6b illustrate possible alternatives to 
the circuit part shown in Figure 3; 
Figure 7 illustrates various waveforms present in 
operation of the display device; 
Figure 8 illustrates the circuit configuration of a fur- 
ther, optional, part of the row drive circuit, 
Figure 9 illustrates a part of the column drive circuit. 

It should be understood that the Figures, and par- 
ticularly Figure 1, are merely schematic and are not 
drawn to scale. Dimensions of certain parts may have 
been shown exaggerated in relation to the dimensions 
of other parts for the sake of clarity. It should also be 
understood that the same reference numerals are used 
throughout the Figures to indicate the same or similar 
part. 

Referring to Figure 1, the matrix liquid crystal dis- 
play device, which is intended for displaying video, par- 
ticularly TV, pictures, comprises an active matrix ad- 
dressed liquid crystal display panel 1 0 having a row and 
column array of picture elements 12 which consists of 
m rows (1 to m) with n horizontally arranged picture el- 
ements 12 (1 to n) in each row. Only a few of the picture 
elements are shown for simplicity. In practice, the total 
number of picture elements (mxn) in the matrix array 
may be several hundreds of thousands. 

The picture elements 12 are each associated with 
a respective switching device, in this case in the form of 
a thin film transistor, TFT, 11, and are located adjacent 
the intersection of sets of row and column address con- 
ductors 14 and 16. The gate terminals of all TFTs 11 
associated with picture elements in the same row are 
connected to a common row conductor 14 to which, in 
operation, scan (gating) signals are supplied. Likewise, 
the source terminals associated with all picture ele- 
ments in the same column are connected to a common 
column conductor 16 to which data (video) signals are 
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applied. The drain terminals of the TFTs are each con- 
nected to a respective transparent picture element elec- 
trode 19 forming part of, and defining, the picture ele- 
ment. 

The row and column conductors 14 and 16, TFTs 
1 1 and electrodes 1 9 are all fabricated on a transparent 
plate 20, for example of glass, using conventional tech- 
nology. Parallel to, and spaced from, this plate is a fur- 
ther transparent plate 21 on which is formed a continu- 
ous transparent conductive layer constituting an elec- 
trode common to all the picture elements of the panel. 
The plate 21 is of smaller size than the plate 20, occu- 
pying an area slightly greater than the area of the array 
of picture elements 12, so that peripheral regions of the 
plate 20 are available to carry drive circuitry as will be 
described. Twisted nematic liquid crystal material is dis- 
posed between the two plates, the two plates being suit- 
ably sealed around the periphery of the plate 21. The 
plates are provided externally with polariser layers and 
internally with alignment layers in conventional manner. 

In operation, the display panel is illuminated by a 
light source disposed on one side and light entering the 
panel is duly modulated according to the transmission 
characteristics of the picture elements 12. The liquid 
crystal material modulates light transmitted through the 
picture elements according to the voltage applied the- 
reacross. Following standard practice the device is driv- 
en on a row at a time basis by scanning the row con- 
ductors 1 4 sequentially with a gating signal so as to turn 
on each row of TFTs in turn and applying data (video) 
signals corresponding to a TV line to the column con- 
ductors for each row of picture display elements in turn 
as appropriate and in synchronism with the gating sig- 
nals so as to build up a complete display picture. The 
TFTs 11 of an addressed row are switched on for a pe- 
riod corresponding to a TV line time T1 or less during 
which the video information signals are transferred from 
the column conductors 16 to the picture elements 12 
and following addressing are turned off for the remain- 
der of the field time Tf (Tf typically being approximately 
equal to m.T1) thereby isolating the picture elements 
from the conductors 1 6. The pictu re elements stay in the 
state into which they were driven until the next time they 
are addressed, usually in the next field period. The po- 
larity of the signals applied to the picture elements is 
periodically inverted, for example after each field in con- 
ventional manner, to avoid electrochemical degradation 
of the LC material, although the means by which this is 
achieved is not shown in Figure 1 . 

The row conductors 14 are supplied with gating sig- 
nals in sequence by a row drive circuit 24 which is con- 
trolled by a timing and control circuit 25 to which a syn- 
chronisation signal is applied. Data signals are supplied 
to the column conductors 16 from a column drive circuit 
26 which is supplied with video signals from a video 
processing circuit 27 and control signals from the timing 
and control circuit 25. The column drive circuit 26 sam- 
ples the incoming video signal and provides a form of 



serial to parallel conversion appropriate to the row at a 
time addressing of the display panel. The row drive cir- 
cuit 24 and the column drive circuit 26 each comprise 
sequence generating means, referenced respectively at 
5 28 and 29, consisting of an electro-optic switching ar- 
rangement which has a plurality of output stages from 
which output signals are obtained in sequence and its 
function in this respect can be regarded as similar to that 
of a digital shift register circuit conventionally used in 
the row and column drive circuits. The number of output 
stages in the sequence generating means 28 and 29 
correspond respectively to the numbers of row address 
conductors 14 and column address conductors 16 with 
each output stage being associated with a respective 
address electrode. 

Each output stage of the sequence generator 28 is 
connected to its associated row conductor 14 via a re- 
spective stage in a buffer circuit 31 of the row drive cir- 
cuit 24. In certain circumstances the buffer circuit 31 can 
be omitted and the output stages connected directly to 
the row conductors. The sequence generator 28 is op- 
erable under the control of the circuit 25 to apply scan 
signals to each row conductor 14, in turn. 

The sequence generator 29 is operable under the 
control of circuit 25 similarly to produce an output signal 
from each of its output stages in turn. These output sig- 
nals are applied to respective stages of a sample and 
hold circuit 32 of the column drive circuit 26 and whose 
outputs are connected to associated column conductors 
1 6 via respective stages of a buffer circuit 33 of the col- 
umn drive circuit. Video data, supplied by the video 
processing circuit 27 to the circuit 32 in serial form is 
converted into a parallel format by the circuit 32 for sub- 
sequent supply to the conductors 16, via the buffer cir- 
cuit 33, through sequential operation of the sample and 
hold stages by the sequence generator 29, the se- 
quence being repeated for each TV line to be displayed. 
The sample and hold circuit 32 and buffer circuit 33 are 
both of conventional form. For simplicity, a very basic 
form of sample and hold circuit is shown in Figure 1 and 
it should be understood that other types of circuit can 
be employed as will be apparent to persons skilled in 
the art. 

The buffer circuits 31 and 33 and the sample and 
hold circuit 32 are fabricated on the plate 20 of the dis- 
play panel 1 0 outside the region occupied by the display 
matrix, by thin film technology, using the same process- 
es, known per se, as for those components of the display 
matrix provided on that plate so that these circuits and 
the display matrix are integrated, and thereby avoiding 
the need for electrical connections to be provided sep- 
arately. An example of an LC display device having such 
circuits integrated with the display matrix, and its fabri- 
cation, are described in the article entitled "High Per- 
formance Low-Temperature Poly-Si n-Channel TFTs for 
LCD" by A. Mimura et al published in IEEE Transactions 
on Electron Devices, February 1989, vol. 36, No. 2 at 
pages 351 to 359 to which reference is invited for gen- 
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eral information. 

The sequence generators 28 and 29 each comprise 
two basic components. The first, a part of whose circuit 
is shown in Figure 3, comprises light sensitive means 
which includes light sensitive switching elements, and 
is integrated on the plate 20, in the same manner as the 
circuits 31, 32 and 33, together with the display matrix 
components. Its circuit elements and their interconnec- 
tions are fabricated by thin film processing on the plate 
20. Interconnections between the light sensitive means 
and the circuits 31 and 32 are formed by a thin film con- 
ductor pattern in similar manner to the sets of address 
conductors. The second component, a part of which is 
shown schematically in Figure 4, comprises light emit- 
ting means, which includes a plurality of light emitting 
elements. The light emitting means is fabricated sepa- 
rately from the circuit elements on the plate 20 and is 
mounted in proximity to its associated light sensitive 
means, as shown in Figure 2, such that the light emitting 
elements and the light sensitive elements of the compo- 
nents interface and cooperate with one another. Refer- 
ring to Figures 1 and 2, each light emitting means con- 
sists of a plurality of individual and substantially identical 
light emitting parts 35 juxtaposed in a line with each part 
35 being associated with a respective group of succes- 
sive address conductors and mounted on a peripheral 
region of the plate 20 overlying the light sensitive means 
adjacent the ends of its group of conductors 14. As the 
light sensitive means are disposed beneath their asso- 
ciated light emitting means, they are not visible in Fig- 
ures 1 and 2. 

With regard to the sequence generator 28, the light 
emitting means comprises three parts 35, each of which 
is associated with a respective group of m/3 row con- 
ductors 14. Referring to Figure 4, each light emitting part 
35 consists of a package containing a plurality, in this 
embodiment six, parallel strip-shape light emitting ele- 
ments 36. The linear light emitting elements may be 
formed as electroluminescent strips or by LED light 
sources together with light conductors. Each part 35 
may for example be similar in construction to a seven 
segment LED display device. The devices 35 are 
mounted on the plate 20 with their light emitting ele- 
ments 36 facing the light sensitive means on the plate 
20. 

The light sensitive means of the sequence genera- 
tor 28 consists of three identical groups of output stages, 
each group having m/3 output stages and cooperating 
with a respective light emitting part 35. The circuit of one 
typical output stage, 38, is illustrated in Figure 3 and 
consists of V + and V* voltage rails 40 and 41 , which are 
common to all output stages of the sequence generator, 
between which a set light sensitive switching elements 
are connected in series with a resistance 43. In this em- 
bodiment the set of light sensitive elements comprises 
three thin film photodiodes 42 connected in series with 
like polarity. The photodiodes 42 are of known form. 
Preferably they comprise devices formed using amor- 



phous silicon technology, which can also be used to fab- 
ricate the TFTs 11 . A conductor 45 is connected to the 
node 44 between the resistance 43 and photodiodes 42 
and from this an output of the output stage 38 is provid- 
5 ed. The components 40 to 45 are arranged physically 
on the plate 20 in the manner depicted in Figure 5 which 
is a plan view of the plate 20, with the parts 35 omitted, 
showing the arrangement of three typical consecutive 
output stages associated with three successive row 
70 conductors 14, referenced R1, R2 and R3. The other 
output stages of the group are identical except for the 
lay-out of their respective photodiodes 42. The voltage 
rails 40 and 41 extend columnwise. Each output stage 
has two conductor lines which extend parallel to the row 
15 conductors 14 which contain respectively the photodi- 
odes 42 and the resistor 43 and are interconnected at 
node 44. The three photodiodes of a particular output 
stage are spatially arranged with respect to one another 
and with respect to those of the other output stages in 
a predetermined pattern. The photodiodes of each out- 
put stage lie in a respective and different one of six avail- 
able columns, labelled 1 to 6 in Figure 5, with the par- 
ticular combination of columns occupied by the set of 
photodiodes of any one output stage within a group of 
m/3 consecutive output stages being unique and differ- 
ent from that of the others. In Figure 5, the photodiodes 
are identified by the reference Di,j where i is the output 
stage/row conductor number and j is the column in 
which it lies. Thus, the set of photodiodes of each output 
stage is associated with a different combination of three 
columns, although individual photodiodes in a number 
of output stages share the same column. 

The spatial configuration of the sets of photodiodes 
in this group is repeated identically in the two other 
groups of m/3 consecutive output stages. Each group 
of m/3 output stages, and hence each of three corre- 
sponding groups of m/3 successive row conductors 1 4, 
are addressed by a respective one of the light emitting 
parts 35. Each part 35 is positioned such that its six lin- 
ear light emitting elements 36 overlie the columns 1 to 
6 respectively, with respective elements 36 of the three 
juxtaposed parts 35 being in alignment with each other. 

The six light emitting elements 36 of a light emitting 
part 35 are individually energisable to emit light under 
the control of the circuit 25. The photodiodes operate in 
photo-conductive mode so that the voltage, V R , at the 
output 45 of an output stage will be close to V* unless 
all photodiodes in the set concerned are illuminated, and 
therefore passing current, simultaneously in which case 
V R rises to a potential close to V + . By appropriately en- 
ergising at the same time a selected combination of 
three light emitting elements 36 a particular set of pho- 
todiodes can be illuminated so as to cause a change in 
the voltage level, from approximately V" to V + , at the out- 
put 45 of the output stage concerned, and by energising 
in succession different combinations of three light emit- 
ting elements a sequence of output signals is obtained 
from the output stages 38 in turn. The duration of each 
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output signal corresponds to the period for which the rel- 
evant light emitting elements are energised. As different 
combinations are energised, a voltage pulse at approx- 
imately V + is produced from each output stage in se- 
quence. In the example shown in Figure 5, illumination 
of columns 4, 5 and 6 addresses row R1 , illumination of 
columns 3, 4 and 5 addresses row R2, and so on. 

In the circuit of a typical output stage shown in Fig- 
ure 3 it is assumed that the output voltage at 44 is re- 
turned by the resistance 43 to an initial, reference level 
close to V - when all three photodiodes in the set are no 
longer simultaneously illuminated. In practice, this re- 
sistance could take the form of a TFT connected as a 
current source as shown at 50 in Figure 6a or, alterna- 
tively, an additional photosensitive element, for example 
a photodiode, as shown at 51 in Figure 6b. In the latter 
arrangement, the photosensitive elements 51 of each 
group of output stages are arranged in a column parallel 
to, but separate from, those of the photodiodes 42 and 
the output voltage is reset to its initial value, close to V", 
by means of the energisation of an auxiliary, and dedi- 
cated, linear light emitting element provided in the part 
35 parallel with the elements 36 and aligned with this 
separate column. 

Figure 7 shows the relative timing of energisation 
waveforms, labelled 1 to 6, applied to the six light emit- 
ting elements of a light emitting part associated with the 
columns 1 to 6 respectively of the photodiode array and 
the resulting scan signals, V G , obtained on the three 
successive row conductors R1 , R2 and R3 for the con- 
figuration illustrated in Figure 5. The energisation wave- 
form for the auxiliary light emitting element when using 
the scheme of Figure 6b, using an additional photosen- 
sitive element in each output stage for optical resetting, 
is shown at S. 

When all the output stages in the first group asso- 
ciated with the first light-emitting part 35 have been ad- 
dressed, the adjacent light-emitting part 35, and there- 
after the last light-emitting part 35, are operated in sim- 
ilar manner to address the middle and last groups of row 
conductors 14 respectively. After completion of each 
field the cycle is repeated. 

In the simple example described above and illus- 
trated in Figure 5 in which each stage comprises a set 
of three photodiodes and six columns/light emitting ele- 
ments are available, the number of individually address- 
able row conductors possible in a group is twenty so 
that, altogether, sixty row conductors are addressable. 
In practice more photodiodes and columns would be 
used to allow considerably greater numbers of row con- 
ductors to be addressed. The number, N R , of row con- 
ductors which can be addressed in this manner is given 
by the expression 

N - M! 
R " K! . (M-K) ! 

where M and K respectively are the number of columns 



in the photodiode array and the number of photodiodes 
in each set. For the case in which 5 photodiodes are 
used in each set in 9 possible columns, the number, N R , 
of individual addressable row conductors in one group 
5 is then 1 26. For the case of four photo diodes and twelve 
columns, then N R for each group is equal to 495. 

By using comparatively high numbers of photodi- 
odes and columns it would be possible to address all 
the row conductors required for a TV display using only 
10 one light emitting part 35, i.e. there need then be only 
one group consisting of the complete set of row conduc- 
tors 14 of the display panel. However, it is preferred to 
divide the row conductors and output stages into groups 
in the aforementioned manner for simplicity of construc- 
ts tion, bearing in mind that the light emitting part need then 
have a comparatively low number of light emitting ele- 
ments and that the parts 35 used for each group are 
identical. 

Of course, in tailoring the output of the sequence 
generator 28 to the required number of row conductors/ 
display lines, certain possible combinations of photodi- 
ode positions, and consequently certain possible com- 
binations of energised light emitting elements, may be 
unused. 

As shown in Figure 1 , the output stages 38 of the 
sequence generator 28 are connected to the row con- 
ductors of 1 4 via respective stages of a buffer circuit 31 . 
The circuit 31 may not always be necessary in which 
case the sequence of V + output pulses obtained from 
the output stages may be supplied directly to the row 
conductors 1 4 and used directly as scan (gating) signals 
for addressing the picture elements. This would be pos- 
sible if the row capacitance of the matrixdisplay is small. 
Where the row capacitance is higher, for example above 
a few picofarads, a row buffer circuit is desirable in order 
to obtain the required switching times of a few microsec- 
onds with photodiodes whose dimensions are dictated 
by the availability of space at the periphery of the plate 
20 and hence restricted. Figure 8 shows an example of 
a suitable circuit for an individual buffer stage connected 
to an output stage of the light sensitive means. The out- 
put 45 of the output stage is connected to the gates of 
a p channel TFT 60 and an n channel TFT 61 connected 
in series between voltage rails at V+ and V-. An output 
from the buffer stage, obtained at the node between the 
TFTs, is connected by line 62 to the associated row con- 
ductor 1 4. It will be noted that in this example the buffer 
is inverting and consequently the disposition of the set 
of photodiodes and the load resistance 43 is inverted 
compared with Figure 2. 

It will be appreciated that the circuitry of the light 
sensitive means, of the sequence generator 28 formed 
on the panel 20 is reasonably simple and that the 
number of external connections needed to the panel 20 
for this component is low, basically connections to V + 
and V- voltage sources. Moreover, the connections re- 
quired between the parts 35 and the circuit 25 are few. 
In order to minimise these connections, each of the 
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three parts 35 may include a switch arrangement which, 
upon termination of the operation sequence of one part 
35 initiates operation of the next part 35. The logic cir- 
cuitry determining the energisation sequence of the light 
emitting elements of a part 35 may be integrated with 
the light emitting elements in the same package rather 
than being provided in the circuit 25. In this case the 
circuit 25 need then only provide power and timing sig- 
nals thereby reducing the number of connection lines 
necessary between the parts 35 and the circuit 25. 

The sequence generator 29 of the column drive cir- 
cuit 26 is basically identical with the sequence generator 
28 except that the number of output stages corresponds 
to the number of column conductors 16. As such, the 
grouping of its output stages, the number of multi-ele- 
ment light emitting parts 35 entailed, the number of light 
emitting elements 36 in each part, and the number of 
photodiodes in each output stage set is selected accord- 
ingly. A representative part of the sequence generator 
29, comprising three typical, and successive, output 
stages, and the corresponding three stages of the sam- 
ple and hold circuit 32 are shown schematically in Figure 
9. The output stages, referenced at 38 in Figure 9 and 
shown as blocks for simplicity, each comprise the pho- 
todiode/resistance circuit as depicted in Figure 3 or as 
modified according to Figures 6a or 6b. Of course the 
output stages 38 of the sequence generator 29 are ar- 
ranged in a row rather than a column as in the sequence 
generator 28 and consequently the configuration of their 
circuit elements is rotated with respect to those of the 
generator 28 with the photodiodes being disposed in 
rows rather than columns as previously described. The 
outputs 45 of the output stages 38 are connected to 
electronic switches of respective sample and hold stag- 
es whereby in operation the sequence of output pulses 
obtained from the generator 29 actuate the sample and 
hold stages in turn. The sequence generator 29 is op- 
erated under the control of circuit 25 at a considerably 
faster rate than the generator 28 so as to sample a video 
information signal at n points during each TV line period, 
store these samples, and apply the stored voltages to 
the column conductors 16. in a simple scheme, a scan 
(gating) signal is applied by the row drive circuit 24 to 
the appropriate row conductor 1 4 during the subsequent 
TV line blanking period, thereby turning on the TFTs of 
the selected row charge up to the voltages of the asso- 
ciated column conductors. This simple scheme is de- 
pendent on the TFT on resistance being sufficiently low 
so that full charging of a picture element can occur in 
the line blanking period. In practice a column drive circuit 
comprising two sample and hold circuits would normally 
be used, in a known manner, to allow a longer period for 
picture element charging. 

In an alternative embodiment, the active matrix dis- 
play panel may comprise two terminal non-linear devic- 
es, such as diodes or MIMs, rather than TFTs. In this 
case, the column conductors 16 are omitted from the 
plate 20, with the row conductors being connected to 



the picture element electrodes 1 9 via respective two ter- 
minal non-linear devices, and are provided instead on 
the opposing plate 21 to act as counter electrodes of the 
picture elements. Accordingly, the sequence generator 
s output stages of column drive circuit 26 are then inte- 
grated on the plate 21 whilst the output stages of the 
row drive circuit 24 remain on the plate 20. 

Various modifications to the described display de- 
vice are possible, as will be apparent to persons skilled 
10 in the art. The light sensitive elements 42 need not com- 
prise photodiodes but may be any other light sensitive 
device whose current changes sufficiently upon being 
illuminated. For example thin film, photo-resistors or 
photo-sensitive TFTs fabricated, for example, using 
is amorphous silicon, could be employed. 

If desired a conventional column drive circuit could 
be employed with the electro-optic switching arrange- 
ment used only for driving the row electrodes. 

Although the above described display devices uti- 
20 |jse an active matrix addressed display panel, the inven- 
tion is not restricted to such display devices but could 
be applied to simple multiplexed display panels used, 
for example, for datagraphic display purposes. For da- 
tagraphic, rather than TV, displays the outputs of the se- 
25 quence generator 29 may be connected to their respec- 
tive column electrodes 1 6 without a sample and hold cir- 
cuit 32 or a buffer circuit 33 so as to select column elec- 
trodes directly. Moreover, the display panels may use 
electro-optic materials other than liquid crystal. 
30 The invention is not limited to display devices but, 
as previously mentioned, can be embodied in other ad- 
dressable matrix devices where a sequence of outputs 
is required in the addressing of an array of elements with 
the above described sequence generators performing a 
35 function similar to that of shift register circuits normally 
employed for such purposes. The sequence generators 
may therefore be utilised in, for instance, sensing devic- 
es comprising a panel having a row and column array 
of sensing elements, responsive to touch or light, which 
40 are addressed via sets of row and/or column address 
conductors. In such devices, a sequence generator gen- 
erally similar to that described above can be used for 
example to provide scan signals to the row address con- 
ductors for selecting rows of elements in turn with a con- 
45 sequential simplification of the necessary interconnec- 
tions to the panel. Similarly the invention can be embod- 
ied in memory devices comprising a row and column ar- 
ray of memory locations addressed via sets of row and 
column address conductors. 



Claims 

1. An addressable matrix device comprising a panel 
(10) having a row and column matrix array of ele- 
ments (12), and driving means for addressing the 
elements via sets of row and column address con- 
ductors (14, 16) of the panel, the driving means 
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comprising a row address conductor drive circuit 
(24) and a column address conductor drive circuit 
(26) at least one of which comprises sequence gen- 
erating means (28, 29) having a plurality of output 
stages (38) associated with respective address 5 
conductors in a group of successive address con- 
ductors, and comprising an electro-optic switching 
arrangement having light sensitive means compris- 
ing a plurality of light sensitive switching elements 
(42) integrated on the panel and a light emitting 10 
means (35) comprising a plurality of light emitting 
elements (36) arranged to cooperate with the light 
sensitive switching elements, the light sensitive 
switching elements (42) being operable upon illumi- 
nation to produce an output from each output stage is 
(38) and the light emitting elements (36) being se- 
lectively operable to illuminate particular light sen- 
sitive switching elements in predetermined order so 
as to produce a sequence of outputs from the output 
stages, characterised in that each output stage (38) 20 
comprises a set of two or more light sensitive 
switching elements (42) each of which elements is 
arranged to be illuminated by a different light emit- 
ting element (36), in that the number of light emitting 
elements is at least two greater than the number of 25 
light sensitive switching elements in the set, and in 
that each light emitting element illuminates light 
sensitive switching elements associated with more 
than one output stage. 

30 

2. An addressable matrix device according to Claim 1 , 
characterised in that the two or more light sensitive 
switching elements (42) are connected in series. 

3. An addressable matrix device according to Claim 1 35 
or 2, characterised in that the light emitting ele- 
ments (36) are linear emitting elements arranged 
parallel to one another and the light sensitive 
switching elements (42) of each output stage (38) 
are arranged spatially to cooperate respectively 40 
with a different combination of light emitting ele- 
ments. 

4. An addressable matrix device according to any one 

of the preceding claims, characterised in that the 45 
light emitting means (35) is provided as a package 
mounted in proximity to the light sensitive means. 

5. An addressable matrix device according to C laim 4, 
characterised in that the light sensitive switching el- so 
ements (42) are disposed on a plate (20) of the pan- 
el (10) on whose surface the group of address con- 
ductors (14, 16) is provided, and in that the package 

is mounted on this plate overlying the light sensitive 
switching elements. 55 

6. An addressable matrix device according to any one 
of the preceding claims, characterised in that the 



sequence generating means (28, 29) comprises a 
plurality of the electro-optic switching arrangements 
each of which is associated with a respective one 
of a plurality of groups of successive address con- 
ductors, and in that the plurality of electro-optic 
switching arrangements are operable in turn to pro- 
vide a sequence of outputs from the groups of out- 
put stages. 

7. An addressable matrix device according to any one 
of the preceding claims, characterised in that each 
output stage (38) comprises a circuit arrangement 
containing the two or more light sensitive switching 
elements (42) and having an output (45) which is 
switched from a first voltage level to a second volt- 
age level upon illumination of the two or more light 
sensitive switching elements. 

8. An addressable matrix device according to Claim 7, 
characterised in that in each output stage (38) the 
two or more light sensitive switching elements are 
connected in series with a resistance element (43) 
between first and second voltage lines (40, 41 ) with 
the output (45) being obtained from the node be- 
tween the light sensitive switching elements and the 
resistance element. 

9. An addressable matrix device according to any one 
of the preceding claims, characterised in that the 
light sensitive switching elements comprise thin film 
devices. 

10. A liquid crystal display device comprising a matrix 
of picture elements (12) arranged in rows and col- 
umns and comprising a row address conductor 
drive circuit (24) and a column address conductor 
drive circuit (26) at least one of which comprises a 
plurality of output stages (38) associated with re- 
spective address conductors (14, 16) via electro- 
optical switching means (28, 29) which comprise 
light sensitive switching elements (42) and light 
emitting elements (36) arranged to cooperate with 
associated light sensitive switching elements to en- 
able output stages individually, characterised in that 
each light emitting element (36) is arranged to co- 
operate with light sensitive switching elements (42) 
in several output stages, each output stage com- 
prising at least two light sensitive switching ele- 
ments (42) associated with different light emitting 
elements (36), the total number of light emitting el- 
ements being at least two greater than the number 
of light sensitive switching elements in an output 
stage, and in that enabling of an output stage is de- 
pendent on the disposition of the light sensitive 
switching elements in an output stage relative to the 
light emitting elements. 
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Patentanspruche 

1. Ein adressierbares Matrixgerat mit einer Flache 
(10), die eine Zeilen- und Spaltenmatrixanordnung 
von Elementen (12) und Steuermittel enthalt, urn s 

die Elemente uber Satze von Zeilen- und Spalten- 5. 
adressierleitern (1 4, 1 6) der Flache zu adressieren, 
die Steuermittel enthalten eine Steuerschaltung fur 
die Zeilenadressierleiter (24) und eine Steuerschal- 
tung fur die Spaltenadressierleiter (26), von denen 10 
mindestens einer mit Sequenzschaltmittel (28, 29) 
mit einer Vielzahl an Ausgangsstufen (38) versehen 
ist, die mit den jeweiligen Adressierleitern einer 
Gruppe aufeinanderfolgender Adressierleiter ver- 6. 
bunden sind, und eine elektro-optische Schaltan- is 
ordnung mit lichtempfindlichen Mitteln enthalt, die 
eine Vielzahl an lichtempfindlichen, in die Flache in- 
tegrierte Schaltelemente (42) und lichtemittierende 
Mittel (35) enthalten, die eine Vielzahl an lichtemit- 
tierenden Elemente (36) enthalten, die angeordnet 20 
sind, urn mit den lichtempfindlichen Schaltelemen- 
ten (42) zusammenzuarbeiten, wobei die lichtemp- 
findlichen Schaltelemente dazu dienen, bei Be- 
leuchtung einen Ausgang von jeder Ausgangsstufe 
(38) zu erzeugen, und die lichtemittierenden Ele- 25 7. 
mente (36) dienen wahlweise dazu, bestimmte 
lichtempfindliche Schaltelemente in vorbestimmter 
Reihenfolge zu beleuchten, urn von den Ausgangs- 
stufen eine Sequenz von Ausgangen zu erzeugen, 
mit dem Merkmal, daB jede Ausgangsstufe (38) ei- 30 
ne einen Satz von zwei Oder mehr lichtempfindli- 
chen Schaltelementen (42) enthalt, von denen je- 
des Element angeordnet ist, urn von einem unter- 
schiedlichen lichtemittierenden Element (36) be- 
leuchtet zu werden, daB die Anzahl der lichtemit- 35 8. 
tierenden Elemente mindestens doppelt so groB 
wie die Anzahl der lichtempfindlichen Schaltele- 
mente der Reihe ist, und daB jedes lichtemittieren- 
de Element lichtempfindliche, mit mehr als einer 
Ausgangsstufe verbundene Schaltelemente be- 40 
leuchtet. 

2. Eine adressierbares Matrixgerat laut Anspruch 1 , 
mit dem Merkmal, daB die beiden Oder mehr licht- 
empfindlichen Schaltelemente (42) in Serie ge- 9. 
schaltet sind. 

3. Eine adressierbares Matrixgerat laut Anspruch 1 
Oder 2, mit dem Merkmal, daB die lichtemittieren- 
den Elemente (36) linear emittierende Elemente so 10. 
sind, die parallel zueinander angeordnet sind, und 

die lichtempfindlichen Schaltelemente (42) jeder 
Ausgangsstufe (38) sind raumlich so angeordnet, 
um jeweils mit den verschiedenen Kombinationen 
der lichtemittierenden Elemente zusammenzuar- 55 
beiten. 

4. Eine adressierbares Matrixgerat laut einem beliebi- 



gen der vorhergehenden Anspruche, mit dem Merk- 
mal, daB die lichtemittierenden Mittel (35) als An- 
ordnung vorgesehen und in der Nahe der lichtemp- 
findlichen Mittel montiert sind. 

Eine adressierbares Matrixgerat laut Anspruch 4, 
mit dem Merkmal, daB die lichtempfindlichen 
Schaltelemente (42) auf einer Platte (20) der Flache 
(10) angeordnet sind, auf deren Oberflache die 
Gruppe Adressierleiter (14, 16) vorgesehen ist, und 
daB die Anordnung auf der Platte uber den licht- 
empfindlichen Schaltelementen montiert ist. 

Eine adressierbares Matrixgerat laut einem der vor- 
hergehenden Anspruche, mit dem Merkmal, daB 
die Sequenzschaltmittel (28, 29) eine Vielzahl elek- 
tro-optischer Schaltanordnungen enthalten, die alle 
mit jeweils einer Oder einer Vielzahl an Gruppen 
aufeinanderfolgender Adressierleiter verbunden 
sind, und daB die Vielzahl elektro-optischer Schaft- 
vorrichtungen der Reihe nach betrieben werden, 
um eine Ausgangssequenz von den Gruppen Aus- 
gangsstufen zu liefern. 

Eine adressierbares Matrixgerat laut einem beliebi- 
gen der vorhergehenden Anspruche, mit dem Merk- 
mal, daB jede Ausgangsstufe (38) eine Schaltan- 
ordnung mit zwei Oder mehr lichtempfindlichen 
Schaltelementen (42) und einen Ausgang (45) ent- 
halt, der bei Illumination eines oder mehrerer licht- 
empfindlicher Schaltelemente von einem ersten 
Spannungsniveau auf ein zweites Spannungsni- 
veau geschaltet wird. 

Eine adressierbares Matrixgerat laut Anspruch 7, 
mit dem Merkmal, daB in jeder Gruppe Ausgangs- 
stufen (38) die beiden oder mehr lichtempfindlichen 
Schaltelemente zwischen der ersten und zweiten 
Spannungsleitung (40, 41) mit einem Widerstand- 
element (43) in Serie geschaltet sind, wobei der 
Ausgang (45) vom Knoten zwischen den lichtemp- 
findlichen Schaltelementen und dem Widerstand- 
element erhalten wird. 

Eine adressierbares Matrixgerat laut einem beliebi- 
gen der vorhergehenden Anspruche, mit dem Merk- 
mal, daB die lichtempfindlichen Schaltmittel Dunn- 
filmvorrichtungen enthalten. 

Eine Flussigkristall-Anzeigevorrichtung, die eine 
Zeilen- und Spaltenmatrixanordnung von Bildele- 
menten (12) und eine Steuerschaltung fur die Zei- 
lenadressierleiter (24) und eine Steuerschaltung fur 
die Spaltenadressierleiter (26) enthalt, von denen 
mindestens einer mit einer Vielzahl an Ausgangs- 
stufen (38) versehen ist, die mit den jeweiligen 
Adressierleitern (14, 16) uber elektro-optische 
Schaltmittel (28, 29) verbunden sind, die lichtemp- 
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findliche Schaltelemente (42) und lichtemittierende 
Elements (36) enthalten, die angeordnet sind, um 
mit den jeweiligen lichtempfindlichen Schaltele- 
menten zusammenzuarbeiten, um einzelne Aus- 
gangsstufen zu aktivieren, mit dem Merkmal, daB s 
jedes lichtemittierenden Element (36) angeordnet 
ist, um mit lichtempfindichen Schaltelementen (42) 2. 
in verschiedenen Ausgangsstufen zusammenzuar- 
beiten, jede Ausgangsstufe mindestens zwei licht- 
empfindliche Schaltelemente (42) in Verbindung io 
mit verschiedenen lichtemittierenden Elementen 
(36) enthalt, die Gesamtzahl der lichtemittierenden 3. 
Elemente mindestens doppelt so groG ist wie die 
Anzahl der lichtempfindlichen Schaltelemente in 
der Ausgangsstufe, und daG die Aktivierung einer 1$ 
Ausgangsstufe von der Anordnung der lichtemp- 
findlichen Schaltelemente in einer Ausgangsstufe 
in bezug auf die lichtemittierenden Elemente ab- 
hangt. 

20 

4. 

Revendications 

1 . Dispositif a matrice adressable comprenant un pan- 
neau (10) comportant un r6seau matriciel de ran- 25 
gees et de colonnes d'elements (1 2) et des moyens 
d' excitation pour adresser les elements via des jeux 5. 
de conducteurs d'adressage de rangees et de co- 
lonnes (14, 16) du panneau, les moyens d'excita- 
tion comprenant un circuit d'excitation de conduc- so 
teurs d'adressage de rang6es (24) et un circuit d'ex- 
citation de conducteurs d'adressage de colonnes 
(26), au moins I'un d'eux comprenant des moyens 
g6n6rateurs de sequence (28, 29) comportant une 
plurality d'6tages de sortie (38) associes a des con- 35 
ducteurs d'adressage respectifs d'un groupe de 6. 
conducteurs d'adressage successifs, et compre- 
nant un agencement de commutation eiectro-opti- 
que ayant des moyens photosensibles comprenant 
une plurality d'elements de commutation photosen- 40 
sibles (42) intdgres au panneau et un moyen pho- 
toSmetteur (35) comprenant une plurality d'ele- 
ments photoemetteurs (36) agenc6s pourcooperer 
avec les elements de commutation photosensibles, 
les Elements de commutation photosensibles (42) 
etant a meme de fonctionner par illumination pour 
produire une sortie de chaque Stage de sortie (38) 
et les elements photoemetteurs (36) pouvant fonc- 7. 
tionner de maniere selective pour illuminer des 616- 
ments de commutation photosensibles particuliers so 
dans un ordre predetermine" afin de produire une 
sequence de sorties des Stages de sortie, caracte- 
rise en ce que chaque Stage de sortie (38) com- 
prend un jeu de deux ou de plus de deux elements 
de commutation photosensibles (42), chacun des ss 
elements etant agenc6 pour Stre illumine par un ele- 
ment photo6metteur different (36), en ce que le 
nombre d'elements photoemetteurs est au moins 



superieur d'au moins deux du nombre d'6l6ments 
de commutation photosensibles du jeu et en ce que 
chaque 6l6ment photo6metteur illumine des ele- 
ments de commutation photosensibles associes a 
plus d'un 6tage de sortie. 

Dispositif a matrice adressable selon la revendtca- 
tion 1 , caracterisS en ce que les deux ou plus de 
deux elements de commutation photosensibles 
(42) sont connectes en s6rie. 

Dispositif a matrice adressable selon la revendica- 
tion 1 ou 2, caractSrise en ce que les elements pho- 
toemetteurs (36) sont des elements emetteurs li- 
neaires agenc6s paralieiement I'un a I'autre et les 
elements de commutation photosensibles (42) de 
chaque etage de sortie (38) sont agences spatiale- 
ment pour cooperer respectivement avec une com- 
binaison diff6rente d'6l6ments photoemetteurs. 

Dispositif a matrice adressable selon Tune quelcon- 
que des revendications pr6cedentes, caracterise 
en ce que les moyens photoemetteurs (35) se pre- 
sented sous la forme d'un boitier monte a proximite 
des moyens photosensibles. 

Dispositif a matrice adressable selon la revendica- 
tion 4, caracterise en ce que les elements de com- 
mutation photosensibles (42) sont disposes sur une 
plaque (20) du panneau (10) sur la surface de la- 
quelle le groupe de conducteurs d'adressage (14, 
16) est applique, et en ce que le boitier est monte 
sur la plaque et recouvre les elements de commu- 
tation photosensibles. 

Dispositif a matrice adressable selon Tune quelcon- 
que des revendications prec6dentes, caract6ris6 
en ce que les moyens gen6rateurs de sequence 
(28, 29) comprennent une plurality d'agencements 
de commutation electro-optiques qui sont associes 
chacun a un groupe respectif d'une pluralite de 
groupes de conducteurs d'adressage successifs, et 
en ce que la pluralite d'agencements de commuta- 
tion eiectro-optiques est a meme tour a tour de de- 
livrer une sequence de sorties par les groupes 
d'Stages de sortie. 

Dispositif a matrice adressable selon Tune quelcon- 
que des revendications pr6cedentes, caracterise 
en ce que chaque etage de sortie (38) comprend 
un agencement de circuit contenant les deux ou 
plus de deux elements de commutation photosen- 
sibles (42) et ayant une sortie (45) qui est commu- 
te d'un premier niveau de tension a un deuxieme 
niveau de tension lors d'une illumination des deux 
ou plus de deux elements de commutation photo- 
sensibles. 
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8. Dispositif a matrice adressable selon la revendica- 
tion 7, caractSrisS en ce que, dans chaque Stage 
de sortie (38), les deux ou plus de deux SISments 
de commutation photosensibles sont connectSs en 
sSrie avec un SISment rSsistif (43), entre la premiere 5 
et la deuxieme lignes de tension (40, 41), la sortie 
(45) Stant obtenue au niveau du noeud compris en- 
tre les SISments de commutation photosensibles et 
I'SISment rSsistif. 

10 

9. Dispositif a matrice adressable selon Tune quelcon- 
que des revendications prScSdentes, caractSrisS 
en ce que les SISments de commutation photosen- 
sibles comprennent des dispositifs a couches min- 
ces. 15 



10. Dispositif d'affichage a cristaux liquides compre- 
nant une matrice d'SISments d'image (12) agencSs 
en rangSes et en colonnes et comprenant un circuit 
d'excitation de conducteurs d'adressage de ran- 20 
gees (24) et un circuit d'excitation de conducteurs 
d'adressage de colonnes (26), dont I'un au moins 
comprend une pluralitS d'Stages de sortie (38) as- 
sociSs a des conducteurs d'adressage respectifs 
(14, 16) via des moyens de commutation Slectro- 25 
optiques (28, 29) qui comprennent des elements de 
commutation photosensibles (42) et des elements 
photoSmetteurs (36) agencSs pour coopSrer avec 
des SISments de commutation photosensibles as- 
sociSs afin d'activer des Stages de sortie individuel- 30 
lement, caractSrisS en ce que chaque SISment pho- 
toSmetteur (36) est agencS pour cooperer avec des 
SISments de commutation photosensibles (42) 
dans plusieurs Stages de sortie, chaque Stage de 
sortie comprenant au moins deux SISments de com- 35 
mutation photosensibles (42) associes a des 6IS- 
ments photoSmetteurs diffSrents (36), le nombre to- 
tal d'SISments photoSmetteurs Stant supSrieur d'au 
moins deux au nombre d'SISments de commutation 
photosensibles dans un Stage de sortie, et en ce 40 
que I'activation d'un Stage de sortie dSpend de la 
disposition des SISments de commutation photo- 
sensibles dans un Stage de sortie par rapport aux 
SISments photoSmetteurs. 
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Fig.3, 
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